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Fixed eﬀects ordered logit
A B S T R A C T
Chronic diseases and functional limitations may have serious and persistent consequences for one's quality of life
(QoL). Over time, however, their negative impact on QoL may diminish because of adaptation. Understanding
how much people adapt helps to correctly separate the eﬀects attributable to interventions from those arising
from adaptation and thus facilitates a better estimation of the eﬀects of disease and treatment on QoL. To date,
however, there is little empirical evidence on adaptation in older populations. In particular, it is unclear to which
extent dimensions of QoL like health and overall experience with life are inﬂuenced by adaptation. This paper
studies adaptation to functional limitations in 5000 respondents of the Survey of Health, Ageing and Retirement
in Europe (SHARE) who develop disabilities during the span of the 5 waves of data collection between 2004 and
2015. To examine the association between time since the onset of functional limitations and self-perceived
health and life satisfaction, a ﬁxed eﬀects ordered logit model is used. We found evidence supporting adaptation
in life satisfaction, corresponding to a return to pre-onset levels of life satisfaction. Also in the self-perceived
health dimension, adaptation does occur, but it does not occur fast enough to oﬀset the negative changes in
underlying health. This means that observational studies that measure one of these two outcome measures
should be aware that part or all of the eﬀects found are due to adaptation.
1. Introduction
In health care, improving quality of life (QoL) of patients is an
important objective and QoL is considered an outcome to assess quality
of care and eﬀectiveness of interventions. Changes in QoL are not ne-
cessarily caused by interventions: the negative impact of the disease on
quality-of-life can diminish over time because of adaptation. While
adaptation may be seen as a remarkable display of human resilience, it
is often considered a problem from a measurement perspective because
it might lead to biased estimates of the impact of disease and inter-
ventions on QoL, and potentially causes misleading conclusions. This
may especially occur in unrandomized trials and observational studies
when the end-point of interest is (i) measured over a prolonged period
(ii) self-reported and (iii) focusses on how one feels in general or with
respect to limitations caused by the disease.
As a result, adaptation has been used as an argument against using
patient-reported outcomes as the maximand in economic evaluations
(cf. Versteegh and Brouwer (2016) and Brazier et al. (2017)), which are
a key instrument for priority setting in public health care resource al-
location in some countries. Empirical evidence on whether and how
much patients adapt could inform standards detailing the required level
of evidence on eﬀectiveness of treatments targeting QoL-related end-
points. Moreover, if adaptation to certain conditions takes place, this
raises the diﬃcult but unavoidable question if resource allocation de-
cisions should take this into account as decision-makers may choose to
prioritize conditions for which adaptation is less likely achieved.
While adaptation would have important consequences, so far there
is limited agreement on (i) through which dimensions adaptation oc-
curs and (ii) to what extent. Moreover, the research on adaptation to
health-related problems (Brickman et al. (1978), Lucas (2007), Oswald
and Powdthavee (2008), Powdthavee (2009), McNamee and Mendolia
(2014) and Cubi-Molla, Jofre-Bonet, & Serra-Sastre (2016)) is up to this
point on adults with disabilities which is a very limited and particular
group, studies a limited number of outcomes (Powdthavee (2009) is an
exception), and has limited statistical power.
This paper quantiﬁes the size and timing of adaptation of older
respondents with functional limitations. To facilitate the choice of
outcomes and to improve the interpretation of the results, it applies the
conceptual framework of the Quality of Life Expert Group (EG) (2017).
An understanding of how much people adapt on each of the dimensions
https://doi.org/10.1016/j.socscimed.2018.12.028
Received 5 June 2018; Received in revised form 17 December 2018; Accepted 21 December 2018
∗ Corresponding author.
E-mail address: dehond@eshpm.eur.nl (A. de Hond).
Social Science & Medicine 222 (2019) 180–187
Available online 26 December 2018
0277-9536/ © 2019 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/BY-NC-ND/4.0/).
T
of QoL helps to correctly separate the eﬀects attributable to interven-
tions from those arising from adaptation and thus facilitates a better
interpretation of studies on the eﬀects of disease and treatment on QoL.
Prior studies do not provide unambiguous support for the occur-
rence or level of adaptation to ill-health. A pioneer study by Brickman
et al. (1978) ﬁnds that happiness of paraplegic accident victims was
well above what would have been expected given their circumstances.
Some longitudinal studies followed suit that had the added beneﬁt of
controlling for individual heterogeneity. Lucas (2007) does not ﬁnd any
adaptation of life satisfaction to disability in two large panel surveys of
the general population while Oswald and Powdthavee (2008) ﬁnd a
considerable level of adaptation using one of these data sets but a dif-
ferent econometric speciﬁcation. Using a similar econometric speciﬁ-
cation as Oswald and Powdthavee (2008) applied, McNamee and
Mendolia (2014) observe some adaptation to chronic pain for women in
the general population, but none for men. Cubi-Molla et al. (2016)
provide evidence for adaptation after a relatively long duration of 20
years in self-assessed health, making use of a ﬁxed eﬀects probit model.
These diﬀerences might occur because of the way the eﬀect of
adaptation was measured (i.e. the econometric strategy) but could also
be caused by a diﬀerence in the response variable used. This is a matter
that has received relatively little attention in the literature. One ex-
ception is a study by Powdthavee (2009), who adopts a model proposed
by Van Praag, Frijters, and Ferrer-i-Carbonell (2003) to study the eﬀect
of mild and severe disability on several areas of life, including sa-
tisfaction with health, income and housing. Disability is found to have
the most impact on the health dimension, where adaptation was in-
complete for the severely disabled. Incomplete adaptation is deﬁned as
a recovery in subjective health that is not equal to pre-onset levels of
health. Still, complete adaptation was found for all subdomains in the
mildly disabled category. Powdthavee (2009) proceeds by modelling
life satisfaction on the subdomains to determine the importance of these
domains for overall satisfaction with life. Because adaptation in life
satisfaction in this study is based on the adaptation in the weighted
domains (including health), it is not surprising that there appears to be
complete adaptation in the mild condition, but not in the severely
disabled group.
This paper contributes to this literature in four ways. First, it ex-
amines the incidence and magnitude of adaptation for older people, as
it uses an older sample rather than a sample of the general population.
Adaptation of the elderly to functional limitation is of interest because
this is a large and growing part of the population and because a big part
of the health care budget is allocated to this group and the conditions
causing such limitations. This group is also of interest because the ex-
tent or level of adaptation among the elderly might diﬀer signiﬁcantly
from younger counterparts because (i) older individuals value diﬀerent
things when valuing life compared to the general population (Netuveli
and Blane, 2008) and (ii) have been shown to be more resilient than
younger adults (Goodin et al., 2012; Terrill et al., 2014).
Second, this paper contributes by analysing adaptation in multiple
dimensions of QoL to address part of the ambiguity surrounding
adaptation results from prior studies. We adopt the framework pro-
posed by the Quality of Life Expert Group (2017), describing nine di-
mensions of QoL. Of these, we examine adaptation in the two dimen-
sions that are expected to be most aﬀected, either directly or indirectly,
by functional limitations: life satisfaction and self-perceived health. In
doing so, we use a diﬀerent approach from Powdthavee (2009), who
models self-perceived health as a subdomain of life satisfaction. Our
framework acknowledges that life satisfaction is part of QoL rather than
fully comprising all QoL domains, which aids the interpretation.
The third contribution of this paper is that it is the ﬁrst adaptation
study to make use of the multi-country SHARE database, which in-
creases the external validity of our results (Clark, 2018). Fourth, this is
the ﬁrst paper to use a long-standing functional limitations scale as an
indicator of ill-health: the Instrumental Activities of Daily Living (IADL)
measure. The main advantage of using IADL compared to the
(medically) diagnosed chronic illness (used by Cubi-Molla et al. (2016))
is that one is more likely to adapt to the functional limitations caused by
chronic illness than to “the feeling of being chronically ill”. The two
main advantages of using the IADL scale instead of more simple ques-
tions about disability (Lucas, 2007; Oswald and Powdthavee, 2008;
Powdthavee, 2009) is that the IADL scale is less prone to justiﬁcation
bias and can give an indication of the severity of the functional lim-
itations.
2. Conceptual framework
Fig. 1 provides a simpliﬁed overview of the adopted QoL frame-
work. The important contribution of the EG (2017) framework is that it
highlights that QoL is a multidimensional concept – they distinguish
nine dimensions – and that no single measure is able to capture all these
dimensions. Of these dimensions, the ﬁrst is about life as a whole. It is
closely related to the subjective well-being literature as life satisfaction
is the headline indicator on this dimension. Particularly life satisfaction
is believed to be inﬂuenced by many if not all of the other dimensions.
Yet, valuing QoL goes beyond subjective reports of well-being and
should also include measures of people's functioning and freedom. The
additional eight dimensions of the QoL framework adopted by the EG
(2017) are rooted in the capabilities approach. They present objective
features that have been proven to aﬀect quality of life.
For this study on adaptation to functional limitation, we focus on
the dimensions for health (self-perceived health) and overall life ex-
perience (life satisfaction), since we believe these two domains to be
most aﬀected by developing functional limitations. Solely focusing on
life satisfaction could erroneously result in decision-makers thinking
that QoL in a certain population is high, when that is actually an artifact
of adaptation and hides underlying diﬀerences in opportunity or cap-
ability due to disease. Similarly, a focus on objective health would
neglect potential eﬀects in other domains.
3. Data
We use data from the Survey of Health, Ageing and Retirement in
Europe (SHARE). We use data from 17 European countries and Israel
and all 5 regular waves between 2004 and 2015 (i.e. excluding wave 3,
Fig. 1. Quality of life dimensions.
Source: own adaptation of EG (2017)
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which was about the respondent's life history). Individuals of 50 years
and over at the time of sampling were asked to participate, whereas
their spouse was asked to participate regardless of his or her age. Ethics
approval has been obtained by the SHARE team and therefore no fur-
ther ethical approval was required.
The total number of observations in these ﬁve waves is 260,244. Of
these, we select individuals who (i) had no IADL limitations when they
were ﬁrst interviewed, (ii) subsequently developed one or more IADL
limitations, (iii) remained disabled and iv) reported having a chronic
illness at any point during and (if applicable) before the onset of the
limitations. This leaves us with 15,826 (6.1%) observations for the main
analysis of life satisfaction and self-perceived health.
3.1. Variables
Life satisfaction is measured by the question: “On a scale from 0 to 10
where 0 means completely dissatisﬁed and 10 means completely satisﬁed,
how satisﬁed are you with your life?” which was asked in waves 2, 4, 5
and 6. The question on self-perceived health is posed as “how would
you describe your health in general?”, with ﬁve answer categories:
Poor, Fair, Good, Very good and Excellent. Wave 3 did not contain this
information and is excluded.
The information on chronic illness is obtained through the question:
“Some people suﬀer from chronic or long-term health problems. By chronic
or long-term we mean it has troubled you over a period of time or is likely to
aﬀect you over a period of time. Do you have any such health problems,
illness, disability or inﬁrmity?”.
We measure functional limitations through the validated IADL scale
(Graf, 2007). The IADL limitations are a good objective health measure
because they measure a wide range of limitations that occur frequently
among the elderly and that are essential for living independently. The
activities included in IADL are listed in Table 2. The number of times
somebody reports to have any diﬃculty with one of the activities can be
added into a sum score ranging from 0 (no diﬃculty with any activities)
to 9 (limited functionality in all 9 activities).
The three main independent variables are (i) an indicator of having
at least one IADL limitation, (ii) the number of IADL limitations and (iii)
the duration: the time since the onset of these limitations. We measure
duration as follows. If an individual reports to have (i) IADL limitations
in a particular wave, but not in the preceding wave(s) and (ii) a chronic
illness in the current wave and/or preceding wave(s), the duration is
approximated by the time in years between the current wave and pre-
ceding wave divided by two (see Table 1). For example, if an individual
reports limitations in wave 4, but not in wave 2, the duration at wave 4
will be set to 2 years. If the individual has already reported (i) IADL
limitations in the preceding wave(s) since onset and (ii) a chronic ill-
ness in the preceding wave(s) since onset, the full length in years be-
tween the current and preceding wave(s) is added to the previously
recorded duration. These calculations are presented in Table 1.
Subsequently, duration is split up in four dummy variables, since
the eﬀect of duration may be nonlinear. The dummy categories are (i)
no functional limitations, (ii) the onset of the limitations is reported
within the past 2 years (1 wave), (iii) between 2.1 and 5.5 years (2
waves) or (iv) more than 5.5 years ago (more than 2 waves). This di-
vision is chosen because it roughly corresponds to the number of waves
spent with limitations.
The ﬁxed eﬀects in our speciﬁcation absorb the impact of char-
acteristics and circumstances that do not change in the short run for an
elderly population, including personality traits, level of education, the
number of children and the country in which the respondent lives.
Hence, we only need to control for time-variant characteristics that may
be correlated with and aﬀect an individual's life satisfaction and health.
Following Clark, D'Ambrosio, and Ghislandi (2016), Cubi-Molla et al.
(2016) and Ferrer-i-Carbonell and Frijters (2004), we control for mar-
ital status, employment status and household income. We add time
dummies to control for exogenous shocks to the life satisfaction and
self-perceived health that all respondents experience. The time dum-
mies also capture ageing eﬀects and therefore function as an additional
proxy for underlying health (see Frijters, Haisken-DeNew, and Shields
(2004)). Following McNamee and Mendolia (2014) and Frijters et al.
(2004) we do not control for both age and time simultaneously.
Moreover, we do not control for variables on healthcare use, which may
be “bad controls” as they may (in part) be aﬀected by the functional
limitations. Despite these controls and the ﬁxed eﬀects, there may be
other random, time varying shocks that have a lasting eﬀect on the
outcomes cause a bias in the estimates if the frequency with which they
occur is correlated with the duration since the onset of the respondent's
functional limitation. The subset of life events for which this is the case
and their importance is however most likely limited.
3.2. Descriptive statistics
Figs. 2 and 3 depict the concentration of life satisfaction and self-
reported health for four subgroups of respondents ranked by duration of
IADL limitations. These two ﬁgures highlight that (i) there are rela-
tively few people in the lowest categories of life satisfaction and in the
highest categories of self-perceived health for all subgroups, (ii) those
with IADL limitations score lower than those who have no IADL lim-
itations yet, but (iii) those with enduring IADL limitations appear to
return to pre-onset levels for life satisfaction but not for self-reported
health. Note that this does not indicate adaptation or the lack thereof
per se. Particularly, for the self-perceived health scores this might also
mean that health is deteriorating over time and adaptation simply does
not happen fast enough to oﬀset this negative eﬀect.
In about half of the selected observations, the individual has de-
veloped functional limitations and 83% has developed a chronic illness
(Table 2). The frequency at which each subcategory of the IADL mea-
sure is chosen varies, with doing work around the house or garden
being the most frequent. Yet, cross tabulation of the subcategories with
self-perceived health shows that there are no categories that are
markedly more severe than others. This aids the interpretation of the
sum IADL score resulting in the number of limitations, combining ca-
tegories that more or less represent the same level of severity per
functional limitation. The average number of limitations with IADL is
Table 1
Construction of the duration variable.
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2.4 and the average duration of having IADL limitations is 2 years.
Furthermore, approximately 59% of the observations is for a female




We estimate the eﬀect of duration on life satisfaction and self-per-
ceived health using a ﬁxed eﬀects ordered logit speciﬁcation which
models a latent response variable according to the “blow-up and
cluster” (BUC) estimator (Baetschmann et al., 2015). The ordered logit
speciﬁcation assumes the existence of a latent response variable
according to:
= ′ + ′ + + + = … = …
∗Y C θ D δ IADL γ α ε i N t T, 1, , , 1, , .it it it it i it (1)
∗Yit is respondent i's latent self-perceived health or life satisfaction at
time t, IADLit the number of IADL limitations, Dit a vector with dummy
variables capturing the time since the onset of the functional limitations
and Cit a vector with the covariates controlling for time-variant char-
acteristics that could aﬀect life satisfaction or self-perceived health.
Lastly, αi is the individual speciﬁc ﬁxed eﬀect and εit the error term,
which follows a logistic distribution. The observed self-perceived health
or life satisfaction, denoted by Yit , is constructed from ∗Yit as follows
= ⋅ ⋅ < ≤ = …−
∗Y k if τ Y τ k K, 1, ,it ik it ik1 (3)
The thresholds between categories −k 1 and k can be individual
speciﬁc, with = −∞τi0 and = ∞τiK , and ≤−τ τik ik1 for all k. For further
Table 2
Descriptive statistics independent variables.
Variable Deﬁnition Mean Standard deviation
Prevalence of IADL limitations Total 0.451
Prevalence of IADL limitations per subcategory (for respondents reporting at
least 1 limitation)
Using a map to ﬁgure out how to get around in a strange place 0.400
Preparing a hot meal 0.229
Shopping for groceries 0.363
Making telephone calls 0.118
Taking medications 0.123
Doing work around the house or garden 0.698
Managing money, such as paying bills and keeping track of
expenses
0.232
Leaving the house independently and accessing transportation
services
0.160
Doing personal laundry 0.111
Incidence of chronic illness 0.832
Number of IADL limitations 2.432 2.020
Duration of functional limitations 2.000 1.655
Marital status 0=Married/registered partnership (reference category) 0.618
1=Not married 0.382




Log household incomea Logarithm of household income 9.566 1.490
Number of subjects 5322
Number of observations 15760
a For household income, the imputed values are presented, since it is scarcely reported in the original data set.
Fig. 2. Life satisfaction scores displayed for diﬀerent durations of functional
limitations.
Fig. 3. Self-perceived health displayed for diﬀerent durations of functional
limitations.
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details on the estimation procedure, see Baetschmann et al. (2015). In
the Results section, we focus on the marginal eﬀects; the procedure for
estimating these is outlined in appendix ﬁle A.
4.2. Interpretation
The measurement of adaptation is not straightforward and the
complexities start with the deﬁnition of adaptation itself. The literature
distinguishes between a true change in subjective QoL and scale re-
calibration (Ubel et al., 2010), where scale recalibration refers to a
change in the interpretation of the scale on which QoL is measured over
time. Particularly in the context of health economic decision making,
scale recalibration can be considered bias that has to be excluded from
treatment eﬀect, since only a true change in subjective QoL is of in-
terest.
A true change in subjective QoL and scale recalibration are also
jointly referred to as response shift or the eﬀect of adaptation (Peeters
and Stiggelbout, 2013; Sprangers and Schwartz, 1999). While we ac-
knowledge the meaningful distinction between these constituents of
response shift, we here refer to adaptation as the umbrella term for the
cause of reporting higher QoL levels as we do not have the means to
identify scale recalibration separately within this study.
4.3. Robustness checks
In addition to the main analysis, we perform ﬁve sets of additional
analyses in order to assess the robustness of our results with respect to
model features and attrition issues that have raised concern in previous
studies. First, to check the claim of Frijters et al. (2004) that time
dummies will include age eﬀects, we perform two additional analyses
where the time dummies are replaced by age dummies. Next, analyses
are performed for a linear model speciﬁcation. We do this to address
concerns raised by Bond and Lang (2018) regarding rank order iden-
tiﬁcation for ordinal data, by assuming a continuous scale for the re-
sponse variables. Third, we test the results for robustness to the deﬁ-
nition of the duration variable by using a continuous duration variable
as opposed to the dummy speciﬁcation. Fourth, to ensure that the re-
sults are not driven by respondents who have only been observed living
with IADL limitations for a relatively short period of time and to test for
selective attrition, one analysis is executed for a smaller sample of in-
dividuals who have had IADL limitations for three or four consecutive
waves. Fifth, in order to assess adaptation through diﬀerent functional
limitation measures, we perform two additional regressions with ADL
and mobility as the functional limitation measure. The ADL scale,
which measures more severe (and rarer) limitations than the IADL
scale, includes activities like dressing and walking across a room. The
mobility scale is the sum of 10 mobility items measured in SHARE,
including categories like walking 100m and sitting for about 2 h.
Lastly, to make sure that the imputations are not aﬀecting the conclu-
sions, we perform an analysis on the subset of the data that has com-
plete observations on the response variables for all observed waves.
5. Results
5.1. Main results
The regression results reveal that respondents who developed
functional limitations less than 2 years ago (reference category) ex-
perience a lower life satisfaction than those living without functional
limitations (Table 3). That is, as expected, developing functional lim-
itations has a negative eﬀect on satisfaction with life. This is further
conﬁrmed by the negative coeﬃcient for the number of IADL limita-
tions: a higher number of limitations is related to a lower life sa-
tisfaction.
However, individuals who have lived with functional limitations for
longer than 5.5 years have higher levels of life satisfaction than the
reference group (which has had limitations for 0.1–2 years): the coef-
ﬁcient for having limitations for more than 5.5 years of IADL limitations
is signiﬁcant and positive. This ﬁnding supports the adaptation hy-
pothesis. However, note that the magnitudes of the coeﬃcients cannot
directly be compared because of the non-linear regression speciﬁcation.
The wave dummies are added to capture the eﬀect of ageing on life
satisfaction, but may also capture the eﬀect of other time shocks on life
satisfaction or self-perceived health that are common to all respondents.
The ﬁfth wave has a signiﬁcant negative eﬀect on life satisfaction
compared to the ﬁrst observed wave (second wave), which might be
caused by the Great Recession striking at this time. The other wave
dummies do not show a signiﬁcant eﬀect, implying that the eﬀect of age
on life satisfaction as captured by the wave dummies is minor. Lastly,
the employed respondents are more satisﬁed with their lives than the
retired.
Experiencing IADL limitations for the ﬁrst time and the number of
IADL limitations also have a signiﬁcant negative eﬀect on self-perceived
health. We ﬁnd adaptation for this QoL dimension too, with the coef-
ﬁcients for a duration of 2.1–5.5 years and more than 5.5 years being
positive and signiﬁcant compared to having a limitation for the ﬁrst
time.
Furthermore, the wave dummies all have a signiﬁcant negative ef-
fect compared to the ﬁrst observed wave (wave 1). This clearly
Table 3
FE ordered logit regression for life satisfaction and self-perceived health.
Life satisfaction Self-perceived health
Duration
0 years (NO) IADL limitations 0.302*** 0.723***
(0.081) (0.083)
0.1–2 years IADL limitations
(reference category)
– –
2.1–5.5 years IADL limitations 0.128 0.222*
(0.083) (0.087)
> 5.5 years IADL limitations 0.409* 0.704***
(0.184) (0.173)
Number of IADL limitations
Number of IADL limitations −0.091*** −0.191***
(0.019) (0.022)
Wave
Wave 1 (reference category self-
perceived health)
– –




Wave 4 0.095 −1.321***
(0.073) (0.100)
Wave 5 −0.316*** −1.580***
(0.095) (0.116)
Wave 6 0.135 −1.658***
(0.145) (0.162)
Marital status (Reference category: Married)
Not married −0.127 0.163
(0.149) (0.152)








Log household income 0.036 0.021
(0.022) (0.020)
Number of subjects 5322 5322
Number of observations 15760 14087
Note. Ref. stands for reference category. *** indicates <p 0.001, ** <p 0.01, *
<p 0.05. Standard errors are reported underneath the regression estimates
within parentheses. Standard errors are obtained by means of cluster robust
variance estimation.
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indicates that ageing as measured through the wave dummies has a
negative eﬀect on self-perceived health. Finally, employed respondents
have a signiﬁcantly higher self-reported health than retired re-
spondents, probably in part because being in good health enables
someone to continue to work.
To better understand the magnitude of the adaptation to functional
limitations, we calculate average marginal eﬀects (see appendix A for
details and appendix tables B1 and B2 for the full results, including
Krinsky and Robb (1986, 1990) standard errors). The average marginal
eﬀects for the duration of IADL limitations on the probability of re-
porting a higher life satisfaction category than category k are displayed
in Fig. 4 for categories 0 to 9. Fig. 4 shows for instance that the prob-
ability of reporting a life satisfaction score higher than 7 (on the 0 to 10
scale, where higher is better) is about 7.5 percentage point higher for
those not experiencing any IADL limitations than for the reference ca-
tegory consisting of respondents who developed functional limitations
in the past 2 years. Respondents who have had IADL limitations for
2.1–5.5 years are 3 percent more likely than the reference category to
report a life satisfaction score larger than 7. Surprisingly, respondents
who have had IADL limitations for at least 5.5 years (i.e. 3 waves) have
the highest probability of all four subgroups of reporting a score of
higher than 7 – about 10 percentage points higher than the reference
category. All eﬀects are positive, meaning that for all the displayed
duration categories and across the entire distribution, the probability of
reporting a higher life satisfaction category is larger than that for the
ﬁrst observed period living with functional limitations.
The average marginal eﬀects for duration in the regression with self-
perceived health show a large eﬀect of having no IADL limitations on
the probability of being in the three highest categories (16 percentage
point) and the four highest categories (14 percentage point) of the self-
reported health measure compared to having IADL limitations for 0.1–2
years (Fig. 5). Here, the eﬀects for all self-perceived health categories
are also positive for 2.1–5.5 years and more than 5.5 years of IADL
limitations. This means that, on average, respondents who have ex-
perienced IADL limitations for a longer period have a higher likelihood
of reporting higher self-perceived health compared to respondents who
experience living with functional limitations for the ﬁrst time.
5.2. Robustness checks
The ﬁrst robustness check regards the replacement of the time
dummies by age dummies to check the statement made by Frijters et al.
(2004) that time dummies will contain age eﬀects. The results can be
found in appendix table B3. We see that the analyses with age dummies
are indeed similar to those with time dummies. The results for the re-
maining robustness checks with life satisfaction can be found in ap-
pendix table B4, those for self-perceived health in appendix table B5.
The results of the analysis with self-perceived health are robust to a
change from a nonlinear FE ordered logit speciﬁcation to a linear FE
speciﬁcation. The analysis with life satisfaction is less conclusive, since
the coeﬃcients on duration are not signiﬁcant, yet the eﬀects are in the
same direction as in the main speciﬁcation.
For the analysis with a continuous duration variable as opposed to
the dummy speciﬁcation outlined above, we ﬁnd a signiﬁcant positive
eﬀect of duration on life satisfaction and self-perceived health.
The analysis for the subsample of respondents living with IADL
limitations for three or four consecutive waves shows the same pattern
of results for both life satisfaction and self-perceived health, yet the
duration coeﬃcients for the life satisfaction analysis are not signiﬁcant.
This is likely explained by the fact that the sample size for this analysis
is very small: 1249 observations which is merely 8.8% of the full study
sample. This shows that the results are not driven by respondents with
IADL limitations who exit the panel after being included in the sample
for a very short period.
Two additional analyses with activities of daily living (ADL) and
mobility as the functional limitations measure were also used to assess
the eﬀect of duration since the onset of functional limitations on self-
reported life satisfaction and health. The results for self-perceived
health and ADL agree with those from the analysis with IADL as func-
tional limitation measure. The results from the other analyses are less in
line with the main results. This might be due to the fact that the ADL
and mobility measures consist of more severe items than the IADL
measure and it might therefore be harder to adapt to these types of
limitations. Alternatively, it could be caused by the reduction in sample
size: these more severe limitations are rarer than IADL limitation and
thus the sample size is smaller.
Finally, in order to assess the eﬀect of the imputations on the results,
an analysis was performed where only individuals that had complete
observations for the response variable in all observed periods were
included. The imputations do not aﬀect the conclusions.
6. Discussion
Subjective assessment of the same objective health state may change
within one individual over time if one is able to adapt to functional
limitations. Empirical evidence on whether and how much patients
Fig. 4. Average marginal eﬀects for duration of functional limitations on the
probability of reporting >Y k for life satisfaction.
Fig. 5. Average marginal eﬀects for duration of functional limitations the
probability of reporting >Y k for self-reported health.
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adapt could inform standards detailing the required level of evidence
on eﬀectiveness of treatments targeting QoL-related end-points.
Moreover, if adaptation to certain conditions takes place, this raises the
diﬃcult but unavoidable question if resource allocation decisions
should take this into account as decision-makers may choose to prior-
itize conditions for which adaptation is less likely achieved. However,
there is little empirical evidence for the extent of adaptation for older
people in self-reported measures that constitute QoL like life satisfac-
tion and self-perceived health. This paper analyzed adaptation to
functional limitations assessed through the eﬀect of time since the onset
of the limitations on both life satisfaction and self-perceived health for
SHARE respondents aged 50 and over. We followed the deﬁnition of
QoL of the Quality of Life Expert Group (2017) framework that de-
scribes health and overall evaluation of life as 2 out of 9 dimensions of
QoL.
We ﬁnd evidence supporting the adaptation hypothesis for IADL
limitations in the life satisfaction data and for self-perceived health.
Interestingly, this adaptation occurs while the health of the respondents
deteriorates: the descriptive statistics for self-perceived health (Fig. 3)
showed that respondents experiencing functional limitations for a
longer duration do fall in lower self-perceived health categories.
Moreover, there was a negative eﬀect of ageing (used as a proxy for
health deterioration) on self-perceived health. Consequently, the re-
spondents' subjective health never returned to its pre-onset level. Yet,
the evidence in support of adaptation suggests that these respondents
report higher self-perceived health levels given their deteriorating health.
Adaptation does occur, it simply does not occur fast enough to oﬀset the
negative changes in underlying health.
For the analysis with life satisfaction, there truly does seem to be a
return to pre-onset levels of reported satisfaction with life. This is al-
ready apparent from the descriptive statistics (Fig. 2) that showed only
a small diﬀerence between the distribution of life satisfaction scores for
respondents experiencing no limitations compared to those living with
functional limitations for over 5.5 years. This is a remarkable result.
While health deteriorates, adaptation in life satisfaction is manifested to
such an extent that it oﬀsets the negative eﬀect of a decrease in health.
A reason for this could be that adaptation in life satisfaction occurs
faster compared to that in self-perceived health since the construct of
evaluation of life is more correlated with the other constituents of QoL
like leisure and social interactions. A reweighting of these dimensions
could then facilitate the response shift.
These results are diﬀerent from Powdthavee’s (2009) ﬁndings who
only ﬁnds incomplete adaptation for the severely disabled; persons with
self-reported disability and at least one functional limitation. A possible
explanation is that Powdthavee (2009) focuses on the general popula-
tion and this study focuses on older individuals (mean age 72). The
adaptation process might be diﬀerent for diﬀerent age groups, since
their day-to-day activities will be diﬀerent and therefore their means to
adapt. Moreover, older people have been shown to be more resilient
than younger adults (Goodin et al., 2012; Terrill et al., 2014). As a
consequence, they might more easily adapt to hardship. Alternatively,
the chronic conditions prevalent in a diﬀerent age group might be
diﬀerent to those reported by our sample and the adaptation process for
these subsets of diseases could diﬀer.
Another explanation could be the diﬀerence in conceptual frame-
work. Powdthavee (2009) considers subjective health as a constituent
of life satisfaction, where this paper considers both variables as com-
ponents of QoL. This latter approach recognizes that two people can be
happy but still unequal in terms of objective life circumstances. The
changes we observe in life satisfaction might be driven by diﬀerent
factors than those explicitly modelled in Powdthavee’s (2009) analysis.
We strongly believe in the beneﬁt of conceptualizing overall experience
with life as the subjective well-being component of QoL in addition to
objective components like health.
A limiting factor in the study of adaptation so far is that one cannot
verify what mechanisms comprise the eﬀect of adaptation: is it a true
change in subjective QoL or a change in one's internal standards (i.e.
scale recalibration)? Scale recalibration leads to a diﬀerent interpreta-
tion of the subjective response scale, but not to a true change in life
satisfaction or self-perceived health. This distinction is important be-
cause only the true change in these QoL dimensions is of potential in-
terest to determine the level of evidence needed in eﬀectiveness studies
with QoL-related end-points. Both scale recalibration and a true change
in QoL are of interest, however, in determining to what extent adap-
tation plays a role in resource allocation decisions. Future research
should investigate how to separate the eﬀects of scale recalibration and
the other eﬀects of adaptation. Still, in both cases, estimates of QoL
eﬀects of interventions will be biased.
The main implication of our ﬁndings is therefore that caution is
needed in the interpretation of studies that attribute changes in the life
satisfaction and self-perceived health components of QoL, since the
natural course of life satisfaction and self-perceived health seems to be
one of self-restoring after physical limitations have occurred in older
people.
The results also have implications for health policy, where QoL – or
a change therein – is used as an indication of the eﬀectiveness of
treatments or interventions in cost-utility analysis on which re-
imbursement decisions are based. In general, there is a meaningful
distinction to be made with regard to QoL measurements that focus on
‘adaptation sensitive domains’ (i.e. life satisfaction and subjective
health) and more objective measures such as IADL and ADL. Here, the
instruments focusing on adaptation sensitive domains appear to be
biased in assessing the eﬀectiveness of interventions applied to (fully)
adapted populations, in which case objective measures might be pre-
ferred.
In short, after the onset of functional limitations, older individuals
show a relative recovery in self-perceived health despite health dete-
rioration and return to previously reported life satisfaction, illustrating
the remarkable human ability to adapt and learn from hardship but
posing challenges for researchers.
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